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ABSTRACT

In the present study total of eleven genotypes of Xanthosoma sagittifolium

were screened for different biochemical and chemical parameters. The name

of eleven genotypes were NT-1, NT-M, NT-3, NT-4, Nt-5, NT-6, NT-7, NT-8,

NT-9, NT-10 and Konkan harit parni. Maximum carbohydrate was found

in the leaves of  NT-8, chlorophyll in NT-6, phenol in NT-5, antioxidant

activity in NT-3, protein  and fiber in NT-6, Leaf lignin was highest in NT-

9, cellulose in NT-2, anthocyanin NT-9, ash in NT-7, ascorbate in NT-5

and  lowest oxalate in NT-5, tannin in NT-9, phytate in NT-7. Highest Fe

content was found in NT-7, Mn in NT-3, Zn in NT-8 and Cu in NT-9 leaves.

Highest starch content was found in NT-9, amylose content in NT-2,

amylopectin in NT-3, protein in NT-4, fiber in NT-3, lignin in NT-9 and

cellulose in NT-8. Lowest oxalate was found in NT-8, tannin in NT-3, phytate

in NT-1 genotype tubers. Highest Fe and Mn in NT-8, Zn in NT-6 and Cu

in NT-9 tubers.
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Introduction

Tannia (Xanthosoma sagittifolium) also

called the arrow leaf elephant ear, arrow

leaf elephant’s ear or American taro,is a

tropical flowering plant that produces an

edible, starchy corm (https://

www.inaturalist.org/taxa/154794-

Xanthosoma-sagittifolium). Cultivars

which have purple stems or leaves are also

called blue taro, purple taro, purple stem

tannia, and purple elephant’s ear among

others. This tropical species is believed to

have originated from northern South

America and spread to the Caribbean and

Mesoamerica and subsequently introduced

elsewhere into Africa, Asia and the Pacific

( h t t p s : / / a e m s . n a u . i n / M a i n /

view_experiment/436). The species is

adapted to the wet, humid and warm

tropics. It requires moist but well-drained,

fertile soil and prefers partial shade. The

mean temperature for their optimum

growth must exceed 20 °C. In its natural

habitat, it grows commonly under the

rainforest canopy or naturalised along

shady stream banks, but does not grow

under flooded or swampy conditions.

Although of tropical origins, the plant can

withstand short periods of low cold

temperature. This tropical plant is an

important food crop – its edible corms

provide energy-rich carbohydrates. They
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are eaten in various ways: boiled, steamed,

baked, grilled, fried, mashed, creamed,

pureed, in soups. The corms are also dried,

peeled and ground to flour or meal for

pastry that can be stuffed with meat or

other fillings or to prepare puddings.

Corms can be preserved for up to 18 weeks

or longer in dry conditions, but unplanted

corms can sprout in just a few weeks in

hot, humid settings (Langeland et al., 2008;

Manner, 2011).

The young leaves are valued as boiled

and fried vegetable as snacks. Tania is also

a crop of south Gujarat region in India,

where the leaves are customarily

consumed as snacks (https://aems. nau.

In /Main /view experiment / 436).  Tania

is also a crop of south Gujarat region in

India, where the leaves are customarily

consumed as snacks. Plants include a

variety of phytochemical compounds,

including vitamins, terpenoids, phenolic

acids, lignins, stilbenes, tannins,

flavonoids, quinones, coumarins,

alkaloids, amines, betalains, and other

antioxidant-rich metabolites. According to

research, several of these antioxidant

molecules contain anti-inflammatory, anti-

mutagenic, anti-atherosclerotic, anti-

carcinogenic, antibacterial, and antiviral

properties (Jayaprakash, 2017). In this

present experiment 10 different genotypes

along with a national check variety will

be analysed for their nutritive value. Both

the mature leaves and corms was

subjected to analysis t o study the

nutritional and antinutritional quality of

leaves and corms.

Materials and methods :

The leaf and tuber samples were

collected fresh from the RHRS,

Horticulture. NAU, Navsari. The leaf and

tuber samples were immediately cleaned

with water, soaked by tissue paper and

dried under shed followed by processing

and analysis. Moisture content was done

by the method of AOAC (1965),

Carbohydrate was done by the method of

Hedge and Hofreiter (1962). The protein,

ash, fibre, and crude fat contents of the

flour were determined according to AOAC

official methods 925.09 (AOAC, 2000).

Antioxidant activity was done by the

method of Blois, (1958). Ascorbate was

done by the method of titration (Sadasivam

and Balasubraminan, 1987). Protein

content was estimated by Lowry et al.

(1951). Phytate content was done by Early

and Turk (1944). Lignin content and

cellulose are determined by Jiang et al.

2014.

Result and discussion

In case leaf moisture content no

significant difference was found and

Konkan haritparni contained maximum

moisture content (62.85%). Moisture

content is a quality component for

preservation, convenience in packaging

and shipment, and serves as an identity

standard (Bradley 2003).

Amount of leaf carbohydrate content

was highest in NT-8 (5.62%) with no

significant change among genotypes. The

genotype NT-6 contained highest amount

of chlorophyll (6.78%) at par with all other

genotypes. The genotype had highest

amount of phenol (50.98%) at par with

other genotypes. NT-3 had highest

antioxidant activity with lowest IC
50 

value

(82.77%). The highest protein content was

found to be 7.18% in NT-6 which is at par

with NT-4. Highest fibre percentage was
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found in NT-6 (2.12%) at par with all other

genotypes. The leaves are also important

source of proteins and vitamins,

representing an excellent source of

calcium, phosphorus, iron, vitamin C,

thiamine, riboflavin and niacin (Onweme,

1978; Siqueira et al., 2023). Previous study

on Santhosoma revealed 6.37% protein,

5.19% dietary fiber, and 3.99% total sugar

respectively (Pérez et al., 2007). Earlier

study on Xanthosoma revealed 47.35 mg

GAE/g of dry weight phenol in the stem

part of the plant (Ashalata et al., 2021).

Apart from leaf, in proximate analysis of

Tannia flour, Oyefeso et al. 2023 observed

the Moisture content (wet basis),

carbohydrate, protein, ash, crude fibre and

fat content of the flour samples were within

the ranges 4.43-12.74, 77.34-84.71, 2.22-

4.22, 2.47-4.69, 0.34-2.50 and 0.63-

3.72%, respectively.

In case leaf lignin content in the leaves

the highest lignin content was found  in

NT-9 (7.08 %). Amount of leaf cellulose

content did not differ significantly among

genotypes with highest in NT-2 (20.02%).

Jackix et al. (2013) found 3.14g/100g

lignin in Xanthosoma leaves. The genotype

NT-9 contained highest amount of

anthocyanin content (23.52%) at par with

NT-1, NT-2, NT-7, NT-8, NT-10 and Konkan

haritparni. The genotype NT-5 had lowest

amount of leaf oxalate content (0.05%). NT-

9 had lowest tannin content (16.24%) at

par with NT-1, NT-5, NT-7, NT-10 and

Konkan haritparni. The lowest phytate

content was found to be 1.48%, at par with

all other genotypes. Highest Ash

percentage was found in NT-7 (1.98%).

Highest vitamin C content was found in

NT-5 (14.83 mg/100g).

In case leaf Fe content maximum Fe

content was found in NT-7 (50.67 ppm) at

par with NT-1, NT-2, NT-6, NT-8 and NT-

10. Amount of leaf Mn content was highest

in NT-3 (a19.00 ppm) with no significant

variation among genotypes. The genotype

NT-8 contained highest amount of Zn

(14.373 ppm) at par with NT-1, NT-3, NT-

4, NT-6, NT-7. The genotype had highest

amount of Cu (0.88 ppm) at par with other

genotypes like NT-2, NT-4, NT-5 and

Konkan Haritparni.

Highest starch content was found in

NT-9 (78.33%) at par with NT-4, NT-6 and

NT-7. Amount of amylase content was

highest in NT-2 (24.63%). The genotype NT-

3 contained highest amount of amylopectin

(57.25%) at par with NT-9 and NT-7. The

genotype had highest amount of protein

(12.26%) at par with NT-4 and NT-7. NT-3

had highest fiber content (3.60%). The

highest lignin content was found to be

22.12% in NT-9 which is at par with NT-4,

NT-6 and NT-10. Highest cellulose

percentage was found in NT-8 (38.91%) at

par with NT-1, NT-6 and Konkan

haritparni.

Highest oxalate content was found in

NT-5 (0.58%) at par with NT-9. Amount of

tannin content was lowest in NT-3 (87.04%)

at par with NT-9. The genotype NT-5

contained lowest amount of NT-5

(125.50%) at par with NT-9 and NT-1. The

genotype  NT-7 had highest amount of ash

(3.76%) at par with NT-8. NT-8 had highest

Fe content (94.33 mg/100g) and Mn (35.10

mg/100g). The highest Zn content was

found to be 35.20% in NT-6. Highest Cu

was found to vary insignificantly among the

varieties. Mineral concentration depends

on botanical source and soil conditions.
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Previous study established, 0.03 ppm Zn

and 0.05 ppm Fe in Santhosoma (Pérez et

al., 2007). Susan John and Remya Raj

observed 147.5 ppm Mn, 2.492% Mg 2.368

%K, 1.029%Ca, 0.333 % P and 2.40 %N,

respectively in the leaves of Tannia.

Conclusion

In a nutshell, it can be concluded that,

the highest starch content was reported

in NT-9, protein in NT-4. The genotype NT-

8 tubers had the lowest oxalate content,

Nonsignificant variation in cellulose and

phytate % was reflected for all the

treatments. No such significant variation

observed in single genotype for Lignin,

Anthocyanin Oxaloacetate, Tannin, Ash

and ascorbate content in leaves. Fe and

Mn levels are highest in NT-8 tubers,

followed by Zn in NT-6 and Cu in NT-9

tubers. Hence, in future these genotypes

may explored for their significant

nutritional value in the variety release

programme.
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Table 1 : Moisture, carbohydrate, chlorophyll, Phenol, Antioxidant activity, Protein

and Fibre content in the leaves of eleven Tannia genotypes leaves.

GENOTYPES Moisture Carbohydrate Chlorophyll Phenol Antioxidant Protein Fibre

% %  mg/g  %  activity % %

 (IC
50

)

NT-1 60.39 a 5.19 ab 5.08 b 47.77 bc 87.31 ab 5.26 cd 1.71 a

NT-2 61.21 a 4.52 b 6.06 ab 47.08 c 85.32 b 5.96 bc 1.78 a

NT-3 60.94 a 5.21 ab 5.73 ab 49.37 abc 82.77 c 6.11 bc 1.61 a

NT-4 60.39 a 4.99 ab 5.57 ab 48.04 abc 85.82 b 6.73 ab 1.65 a

NT-5 60.62 a 4.92 ab 6.07 ab 50.98 a 88.19 a 4.92 d 1.69 a

NT-6 61.38 a 5.26 ab 6.78 a 49.87 abc 86.92 ab 7.18 a 2.12 a

NT-7 60.50 a 4.88 ab 4.92 b 50.33 ab 88.31 a 4.89 d 2.01 a

NT-8 60.73 a 5.62 a 6.34 ab 47.02 c 86.18 ab 6.23 b 1.84 a

NT-9 59.91 a 4.85a b 6.74 a 50.87 ab 87.17 ab 5.24 dc 1.61 a

NT-10 62.51 a 5.20 ab 5.28 ab 50.61 ab 87.96 a 4.85 d 1.86 a

Konkan 62.85 a 5.04 ab 5.11 b 49.69 abc 86.66 ab 5.97 bc 1.71 a

Haritparni

C.D. NS NS NS NS NS 0.857 NS

CV% 2.70 9.39 13.60 3.34 1.27 8.73 19.77
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Table 2 : Lignin, Cellulose, Anthocyanin content, Oxaloacetate, Tannin, Phytate,

Ash and ascorbate content in eleven Tannia genotypes leaves.

GENOYPES Lignin Cellulose Anthocyanin Oxaloa Tannin Phytate Ash Ascorbate

% %  quercetin cetate %   %  %

equivalent/g  %

NT-1 4.23 e 19.57 a abc22.13 0.25 b 16.45 de 1.91 abc 1.61 bcd 12.42 c

NT-2 5.39 d 20.02 a a23.47 0.14 e 18.53 ab 1.80 bc 1.42 def 12.76 bc

NT-3 4.63 e 18.30 a c20.30 0.07 g 19.18 a 1.70 bc 1.75 abc 13.82 abc

NT-4 4.51 e 18.97 a c20.80 0.15 de 18.31 abc 2.02 abc 1.223 f 13.27 abc

NT-5 5.58 d 19.57 a bc21.48 0.05 h 16.47 de 2.12 ab 1.85 ab 14.83 a

NT-6 5.76 d 19.907 a bc21.59 0.326 a 18.61 ab 1.92 abc 1.3 ef 12.75 bc

NT-7 6.06 bc 19.73 a a23.49 0.19 c 17.32bcde 1.48 c 1.98 a 14.46 ab

NT-8 6.14 bc 18.64 a ab23.17 0.18 c 18.03abcd 1.63 bc 1.85 ab 13.54 abc

NT-9 7.08 a 18.87 a a23.52 0.07 g 16.24 e 2.11 ab 1.78 abc 12.35 c

NT-10 6.42 b 19.07 a a23.51 0.16 d 16.85 cde 1.82 bc 1.54 cde 12.51 c

Konkan 5.55 d 19.29 a a23.47 0.12 f 16.53 de 2.45 a 1.42 def a15.02

Haritparni

C.D. 0.456 NS 1.638 0.022 1.493 NS 0.253 1.696

CV% 4.793 5.69 4.281 8.272 5.006 6.433 9.219 7.406

Table 3 : Micronutrient content (Fe, Mn, Zn and Cu) in eleven Tannia genotypes leaves.

GENOTYPES Fe ppm Mn ppm Zn ppm Cu ppm

NT-1 48.80 abcd 18.547 ab 13.197 ab 0.623 cd

NT-2 49.79 ab 17.747 ab 11.183 cd 0.817 ab

NT-3 47.36 cde 19.003 a 12.667 abc 0.543 e

NT-4 47.46 bcde 18.953 a 14.21 a 0.863 a

NT-5 45.63 e 18.16 ab 11.73 bcd 0.823 ab

NT-6 49.84 ab 17.997 ab 12.84 abc 0.57 de

NT-7 50.67 a 18.73 a 13.17 ab 0.527 e

NT-8 49.423abc 17.103 b 14.373 a 0.753 b

NT-9 46.97 de 18.183 ab 11.77 bcd 0.88 a

NT-10 49.113 abcd 18.99 a 10.68 d 0.667 c

Konkan Haritparni 48.21 bcd 17.64 ab 12.07 bcd 0.87 a

C.D. 2.135 NS 1.706 0.078

CV% 2.584 4.363 7.983 6.361


